The motion of paddy from the inlet of the impeller blade to the husking board is very much complicated.
Introduction
The yields of head rice, broken rice, whole plus broken rice depend on the variety, purity, percentage of matured kernels, moisture content, crack percentage and on the duration of storage°. Conventional husking machines are not able to husk the higher moisture content rice, however the same task can be completed with the impeller husker2). In the near coming future, husking unit will possibly be installed directly on the combine harvester, and in that case automatically one additional step of husking operation will be cut down leading to time and energy saving. Reduction in the processing steps means reduction in jeopardizing environment due to energy saving. In this way it can also be said that impeller husking is environmental friendly technology as well.
Further more, reduction in the processing expenditure will help the farmer community to be competitive in the market.
Pre-mature yield estimation is one of the pre-cautionary measures to do the exact planning of food security for the increasing population. This task can be performed satisfactorily with the use of impeller husker as it can husk grain in the ripening stages. Ito remained involved on the research project of develop- there is a possibility that rice chaff (husk) and paddy will collide with the side blades and there may be more damage.
If the speed is lower, then there is a possibility that rice will be more damaged and there will be a high chance that paddy will get stuck in the impeller casing7). 
Theoretical Approach
In this theoretical approach, movements of a single grain of rice on two blades of homogeneous material with distinct diameters were discussed as shown in 
(2)
By substituting the value of F1 from equation (4)into equation (5)and by rearranging it, we get equation (6), After dividing both sides by m and by reorder, the equation (7) was obtained (7) By substitution of the value of (q) into the equation (7) (8)
The following boundary conditions were considered for the part (a),
The value was estimated by the application of the Runge Kutta method. In impellers A, and B, was 277.36 (rad/sec) and 539.92 (rad/sec) respectively, in order to maintain the same peripheral velocity of the impellers, which is 43 (m/s) and is suitable for husking properly13). In both impellers for analysis the same procedure was adopted.
Frictional force in part (b)
In the second part (b) under the static condition.
d2r/ dt2 The frictional force can be expressed as, and
As for ‡™ OAB in For the value estimation of (q), Runge Kutta method was applied.
Frictional force in part (c)
In this case the final value of (q) was considered as the initial value of the second part in both blades. In the third part under the static condition, d2r/ dt2 The frictional force can be expressed as the following,
Now under the dynamic condition, d2r/ dt2 (13) By substituting the value of (F3)into equation (13), by dividing m and by reordering the following equation is obtained,
As for Fig. 4 By substituting the values of tion (14) , the following equation can be derived, Initial value of (q) in the third part was the final value of (q) in the second part. The terminal velocity was estimated by the application of Runge Kutta method.
Substituting the values of (q) into equations (4), (9) and (12), the frictional forces F1, F2 and F3 were calculated for each impeller blade. Theoretically calculated values of these forces are given in Table 1 .
The frictional energy was calculated by the following equations.
In part(a), frictional energy in part (b)i t was calculated by
part was calculated with the same process as in (a) part. The frictional energy is depicted in in Table 2 .
The terminal velocities for two impellers were calculated as shown in Table 3 .
Verification of Theory

Experimental setup
Theoretical approach was validated by using two types of impeller made of ABS resins having radius of 15. 5(cm)and radius of 8.5 (cm), and they were installed in the impeller husking unit. The following set-up was made in order to clarify the forces applicable in the husking process. To observe critically, a set-up was created as shown in Fig. 5 Table 3 Grain Velocity on the three parts and the exit velocity Although there is a greater possibility that unhusked grains were almost peeled due to the smooth friction between rice and impeller blades, the peeling condition at this stage couldn't be elaborated clearly.
This figure also depicts less damage to the rice grain. Table 2 and 3. Impeller 48% greater than impeller A Frictional force has a direct relation to as shown in Table 1 . Frictional energy is directly proportional to the frictional force. Theoretically blade B has 26% greater frictional energy as compared to impeller A that is due to a bigger The same trend was found in the impeller unit practically. The It was observed that although peripheral speed is very critical for the husking process, but the size of impeller unit also plays an important role in the husking process as shown in Fig. 7 , the difference of husking ratio for two husking units at 14. 7% moisture content.
Although at peripheral speed of more than 42.2(m/ s) and upwards the husking efficiency becomes similar for both units equal to 99% to 100% husking ratio, but below than 42(m/s)the results trend is very much different. 
Conclusions
The following points could be derived from this study;
(1) The angular velocity of impeller an important role in the husking process. With the exit velocity of grain was changed.
(2) Bigger diameter impeller resulted in a lower exit velocity, which ultimately reduced the impact with the husking board. 
